Nuclear profiles of H3 histones trimethylated on Lys27 in bovine (Bos taurus) embryos obtained after in vitro fertilization or somatic cell nuclear transfer.
Histone H3 trimethylation on lysine 27 is one of the histone modifications associated with chromatin of silenced regions. H3K27me3 labeling is initially asymmetrical between pronuclei in mammalian embryos, and then it is remodeled during early development. However, in mouse embryos obtained after somatic cell nuclear transfer (SCNT), H3K27me3 histones inherited from the somatic female cell and associated with X chromosome inactivation have been reported to escape remodeling. Using immunostaining, we investigated the remodeling of H3K27me3 in Bos taurus embryos obtained after in vitro fertilization (IVF) and SCNT. In this species, transfer-induced chromatin remodeling can be clearly separated from embryonic genome activation (EGA), which occurs at the 8-16-cell stage, and cloning by SCNT is 10 times more successful than in the mouse. In early IVF bovine embryos, dense H3K27me3 labeling was localized in the pericentric heterochromatin as recently described in the mouse. Labeling was however unevenly distributed up to the 8-cell stage, suggesting that the parental genomes partitioned before EGA. In female IVF blastocysts, a somatic-like female profile appeared in 21% of the trophoblast cells. This profile, which had one major nuclear H3K27me3 patch, the putative inactive X chromosome (Xi), was absent in male blastocysts. In contrast, the somatic-like female H3K27me3 profile was observed in the majority of the nuclei of female bovine SCNT embryos before EGA. At the 8-16-cell stage, this profile was transiently replaced by pericentric-like labeling in most nuclei. Immunostaining of mitotic chromosomes suggested that the ratio of H3K27me3 labeling in pericentric heterochromatin vs. euchromatin was then rapidly altered. Finally, Xi-like H3K27me3 staining appeared again in trophoblast cells in female SCNT blastocysts. These results suggest a role for EGA in H3K27me3 remodeling, which affects the heterochromatin inherited from the donor cell or produced during development.